This study identifies the characteristics and attitudes of public land ranchers. Data from a random survey of 2,000 U.S. Forest Service and Bureau of Land Management grazing permittees (53.5% response rate) were cluster analyzed and 8 distinct groups of ranchers were identified. Each cluster differed with respect to why they were in ranching and how they would respond to public land policy changes related to grazing fees, grazing reductions, and changes in grazing season. Profit motivation for being in ranching was found to be a relatively low objective for all 8 types of ranchers. Washington to 77% in Nevada. The BLM and the USFS manage these lands to provide timber, grazing, recreation and mineral production, among other goods and services.
Traditional uses of public land were established by a national policy of expansion in an effort to settle the west. Communities have since evolved dependent on traditional consumptive uses.
These communities have strong ties to this traditional way of life and their culture reflects this tie. Despite efforts to settle the west, the federal government is the largest single landowner in the 11 western states. The Bureau of Land Management (BLM) and the United States Forest Service (USFS) administer the bulk of this public land that totals some 42% of the total land area in the region. Federal ownership by state varies from 22% in Washington to 77% in Nevada. The BLM and the USFS manage these lands to provide timber, grazing, recreation and mineral production, among other goods and services.
Approximately 85% of federal land is grazed by domestic livestock (CAST 1996) . The 2 management agencies administer 29,925 grazing permits across the west. These permits cover approximately 21.6 million federal animal unit months (AUMs) of grazing (CAST 1996) . Grazing permit holders account for over half of the commercial beef cattle in these 11 western states (CAST 1996) . Levels of yearlong dependence on public forage vary across the West: some ranches utilize federal lands for a
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Resumen
El objetivo fue estudiar las caracteristicas productivas y las expresiones de pensamiento de los productores que explotan terrenos comunales federales. Los datos fueron obtenidos por encuestas aleatorias de 2000 permisionarios del Servicio Forestal y de la Fauna, y de la Oficina de Manejo de los Suelos. El analisis de las encuestas permitio la formacion de ocho diferentes grupos de productores con caracteristicas comunes. La diferencia entre los grupos se baso en las motivos particulares por los cuales ellos estan produciendo en los terrenos comunales federales y el impacto que tiepen los cambios en las politicas del manejo de terrenos comunales federales relacionados con las cuotas de pastoreo, la reduccon de las areas de apacentamiento y los cambios en las estaciones de pastoreo sobre la rentabilidad financiera global de la explotaciones. Los resultados indicaron que la ganancia monetaria no es el objetivo principal de los productores que explotan terrenos comunales federales. large part of their seasonal grazing capacity and some ranches, in areas where yearlong grazing is possible, depend on federal lands for most, if not all, AUMs of grazing capacity.
In recent times, the use of public lands for non-consumptive uses, such as recreation and preservation, has increased dramatically. In the 1980s, visitor days on USFS lands increased by approximately 50% (CAST 1996) . Also, some individuals that don't actively use public land have become advocates of preservation of these lands for environmental reasons. These 2 new and growing groups are typically from urban areas and are much more active and vocal than urbanites from the past regarding rural land use matters. Generally, these new activists feel nonconsumptive resource uses, such as recreation and preservation, should be given higher weight than consumptive uses such as grazing, timber production and mining when decisions are made concerning public land management. Specifically, these new activists feel that the grazing of public lands is a destructive use governed by obsolete policies serving narrow economic interests (Power 1996) . These activists feel that the ranching way of life is subsidized through low grazing fees and government supplied range and water improvement practices. Activists also feel that the shift to non-consumptive uses will not cause the collapse of communities built on traditional uses, as recreation and other service industries will make up for the losses from elimination of traditional uses (Power 1996) . As a result, public land management decisions today are usually hotly contested by new activists. Additionally, these new activists have become strong advocates for changes in our existing public land policies.
Conceptual Framework
Changing land management paradigms means changing the allocation of economic resources on regional and local levels. In addition, changing public land grazing policies will impact the social and cultural importance of public lands to local communities. When policies are considered with such broad ranging impacts, these decisions should be made with due care. To assist policy makers in making these difficult policy choices, ranch, community, and local/regional level impacts of policy changes need to be analyzed in a scientific manner. Assessing impacts involves many layers of information and many procedures. Individuals affected by policy changes must be identified and defined in a way that is relevant to the situation. This becomes difficult when dealing with western public land ranchers because it has been suggested that ranchers are very heterogeneous. Both Workman (1986) and Fowler and Gray (1988) speak of the heterogeneity of ranchers. Fowler and Gray (1988) call it the "double infinity" of ranching. The first infinity arises from the wide array of physical variation existing across western grazing lands. The second infinity stems from the different institutional and social aspects of ranchers. Rancher characteristics, such as managerial ability, skill, and knowledge vary widely across the West. Because of this heterogeneity, the typical production function approach has been difficult to apply to the ranching industry. Fowler and Gray (1988) concluded that efforts should be made to categorize the diverse population of ranchers so that progress can be made in this direction.
In the 1970s, Arizona ranches had return rates that ranged from negative to 1-2%, while prices for ranches seemed well above a "rational value" based on the capitalized value of ranch earning potential (Smith and Martin 1972) . Arizona ranch prices remained constant between 1961 and 1971, maintaining an unexplained, almost constant opportunity cost above a ranch's value in use (Smith and Martin 1972) . These results are supported for small, medium, and large ranches across the west (Harper and Eastman 1980 , Young and Shumway 1991 , Fowler and Gray 1988 , Workman 1986 ). This suggests that profit maximization is not the primary goal of public land ranchers. Instead, Smith and Martin (1972) suggested that the theory of economic satisficing is more applicable in the case of the western ranchers. This framework allows for a whole range of desired returns, or levels of profit preference, across the population of all public land ranchers, further supporting a high degree of heterogeneity in the population of ranchers west-wide.
The objective of this paper is to define subgroups of public land ranchers based on a continuum of management goals from economic satisficing to strict profit maximization. Past research has led to the conclusion that the goals and objectives of these ranchers vary across these subgroups. Because all public land ranchers cannot be broadly categorized under the classical profit maximizing assumption, policies crafted and decisions made based on economic analyses using this assumption will not provide the desired outcomes. Specifically, a household production function approach would be more appropriate for ranchers on the consumptive side of this continuum while a more typical production function approach would be more appropriate for ranchers on the profit oriented end of the continuum. By defining the subgroups of this population and modeling their behavior based on their place on the continuum, informed choices can be made based on the attributes of the sub-group the policy is targeted towards, providing more effective solutions to today's complex and controversial public land management decisions.
Cluster Analysis
Cluster analysis identifies natural groupings within a mixture of observations that are believed to represent several distinguishable populations (Lorr 1983 ). Rosenburg and Turvey (1991) 
Selection of Rancher Attributes
The variables, or attributes, within each observational unit to be clustered must be selected based on explicitly stated theory that supports classification (Aldenderfer and Blashfield 1984) . Drawing from previous literature, ranchers appear to maximize a utility function composed of profit and many other attributes. Perceived goals and objectives are strongly tied to whether or not profit maximization is the primary goal for continuing in ranching. Both Bartlett et al. (1989) and Smith and Martin (1972) Much past work has shown that as dependence on agricultural income increases, the likelihood that the farmer or rancher is a profit maximizes increases (Young and Shumway 1991 , Smith and Martin 1972 , Biswas et al. 1984 , Harper and Eastman 1980 , and Birkenfeld 1994 . Conversely, the lower the dependence on agricultural income, the more likely an agricultural producer will be in the industry for consumptive reasons (Smith and Martin 1972 , Biswas et al. 1984 , Harper and Eastman 1980 , and Birkenfeld 1994 . For these reasons, income from different sources will be used as a clustering attribute. Ranchers were asked the percentage of their total income coming from the following sources (variable names in parentheses): ranching (RANCH), production of other agricultural commodities (AGRI), forestry (FOREST), off-farm job (OFFRNCH), retirement income (RETIRE), investment income (INVST), providing on-ranch recreation services (REC) , and other sources (OTHERC). It is thought that there may be an additional difference in operators that ranch for consumptive purposes. Some may be retired hobbyists and others may be hobbyists that are still working a full time job outside of the ranch (Birkenfeld 1994) .
Because categorical variables cannot be mixed with quantitative variables for cluster analysis (Everitt 1993) , these percent income variables were converted to categorical responses using 6 categories (<5%, 6%-25%, 26%-50%, 51%-75%, 76%-95%, >96%) Labor and education have been used to describe differences in management objectives (Young and Shumway 1991 , Smith and Martin 1972 , Biswas et al. 1984 , Harper and Eastman 1980 , and Birkenfeld 1994 . Ranchers were asked how many months of full time and part time labor were supplied by themselves, their spouse, their children and hired employees. These variables were transformed into full time months and combined into 2 variables FAM and HIRED representing the number of months of family supplied labor and the number of months of hired labor required to run their operation. It is thought that small ranchers on the consumptive end of the scale will have the smallest labor requirements, hiring few laborers and supplying small amounts of family labor. Medium sized ranchers that depend on most of their income from ranching will have the most family supplied labor, but will not hire many employees. Also, large ranchers that have little income from off ranch sources will depend heavily on hired labor while the family supplied component will be small relative to the hired portion. 
Selection of the Clustering Algorithm
The clustering algorithm computes similarities among observational units and differentiates observational units into subgroups. We used a K-means algorithm, a non-parametric method, that uses a Euclidean distance similarity measure and iterative partitioning to differentiate observational units into sub-groups or clusters. K-means clustering requires that the number of clusters be established a priori (Bernhardt et al. 1996) . Procedures used to find a local partition optimum, based on the a priori selection of the optimum number of partitions, are heuristic and can be described mathematically as follows: Minimize: (Bernhardt et al. 1996) . In other words, this index is the percent of total variation in all variables not accounted for by clustering (Bernhardt et al. 1996) .
Another, more rigorous index is the Cubic Clustering Criterion (CCC) (SAS 1983 gradual decline thereafter (SAS 1983 (1984) suggested that cluster solutions passing this test are better than those that don't.
Indicator attributes are those attributes that "represent characteristics of other hierarchical levels especially the socio-economic subsystem" (Bernhardt et al. 1996) (Bernhardt et al. 1996) . The null hypothe- sis is no difference between cluster groups and rejection of this null would strengthen the validity of the cluster solution.
p-value -----------------------------------------------------(Means) -----------------------------------------------------
Of the 24 attributes used to form the clusters, only 2, the PASS objective and the percentage of income from the provision of recreation services, proved insignificant. Rosenburg and Turvey (1991) suggested that the appropriate number is simply the number that fulfills the objectives of the study. After looking at the means of the attributes across clusters, 8 clusters provide a better, more explicit set of rancher subgroups than 5 clusters.
Of the 24 attributes used to form the clusters, only 2, the PASS objective and the percentage of income from the provision of recreation services, proved insignificant. 
Trophy Rancher
This group ranks the PROFIT objective very low yet they have very large herds, large deeded acreages, and high overall labor requirements. In fact, they hire twice as much labor as their family supplies. They also have the highest income of all the groups, but most of this income comes from off-ranch sources, particularly investment income. They are very willing 0.0001 to use business organization to reduce risk 2Probability value for chi-square test. a<0.05 reject the hypothesis that the mean value is the same across cluster groups.
Probability value for Wilks' Lambda likelihood ratio test. a=0.05 reject the hypothesis that the vector of means are is the same across all cluster groups.
tions. Therefore, instead of ranking the importance of this objective, some may have ranked the ability to earn a profit, thus offering some explanation as to why investment performance was ranked low by most groups. Naming cluster groups has been widely used within cluster analysis to aid in broadly identifying cluster groups (Bernhardt et al. 1996 , Bartlett et al. 1989 ).
To identify cluster groups in this analysis, these groups are given names that describe their central characteristics. These groups include small (diversified) family ranchers, working hobbyists, sheep herderranchers, medium (dependent) family ranchers, small hobbyist, retired hobbyist, trophy rancher, and corporate rancher. Their general characteristics are described below.
Small Hobbyist
Small hobbyists, 11.1% of respondents, have the lowest dependence on ranching and other on-ranch sources of income of any group. Most of their income comes from off-ranch jobs, but they are slightly more diversified into retirement income and investment income than the working hobbyists. This group is also highly educated with a large percentage of its members having graduate degrees. They also have the smallest herd size and smallest deeded acreage. They rank PROFIT the lowest of any group. This group has a low overall dependence on federal forage although they are not the lowest.
Retired Hobbyist
Retired hobbyists, 18% of respondents, are the most dependent on ranching and agriculture for income compared to the other 2 groups of hobbyists. In fact, their dependence on-ranch sources of income is 49.5%, making the dependence line harder to draw. It may be more appropriate to classify this group as retired ranchers rather than retired hobbyists because it is possible they were once family ranchers who have scaled back their ranching operation in recent years substituting retirement income, investment income, and offranch jobs for the lost ranch income.
Unfortunately, there are no data from this survey to support this claim. They also have the highest average age.
Working Hobbyist
This group is characterized by a low dependence on ranching income and other on-ranch income sources and has the highest degree of dependence on off-ranch job income. They have a relatively small herd size, although they are the largest of the hobbyists, and own an average of 1, 563 as evidenced by the fact that they are second to the last in terms of using the least risk reducing organization, sole proprietorship and most involved in LLC's limited liability corporations. Trophy ranchers are also the best educated with the largest percentage of 4 year college graduates and the second highest percentage of graduate school graduates. This group is also the least dependent on public forage sources. This group constitutes 6% of the ranchers responding. Although individuals in this group ranked the consumptive objectives low relative to the other groups, it appears that they are using ranching as a consumptive good. It appears that this group is independently wealthy and owns very large ranches for purposes other than generating income. It could be argued that these ranchers are practicing conspicuous consumption (Smith and Martin 1972) . In other words, the value of owning just any ranch is less to them than the value of owning a very large, extensive, publicly visible ranch. Unfortunately, this objective was not represented in the choice set presented in the survey.
Dependent Family Rancher
This group has the highest dependence on ranching income and is the least diversified into other income sources. This group has very interesting objective rankings. They give the highest rank to all objectives, with the exception of the ENVIRO objective, across all clusters, yet they still rank PROFIT fifth. This suggests that this group feels very strongly about ranching as a way of life. In addition, this group feels the most trapped in ranching given its ranching skill set and is also the least educated. This group is organized into partnerships, both limited and general, more than any other group, however, most of the ranches in this category are organized as sole proprietorships. This group exhibits the highest debt load, but feels a low degree of financial stress. This group is also the least willing to participate in riparian conservation practices. This group contains 18.6% of the ranchers responding, making it the largest group.
Diversified Family Rancher
This group, 13.5% of respondents, has the smallest herd size of any group dependent on ranching income (Table 1) .
However, they are only slightly smaller than the dependent family ranch. The family label is given because of their relative dependence on family labor. This group also has the lowest income of any other group. The most striking difference between dependent and diversified family rancher groups is their degree of diversification. Diversified family ranchers are less dependent on ranch income and are more diversified into production of other agricultural commodities, forestry, and offranch jobs. Also, this group ranked the profit maximizing objective the second highest of all groups, suggesting a high degree of profit maximizing behavior. On the other hand, this group still ranks consumptive objectives higher than the profitmaximizing objective. appropriately described this choice. More specifically, in many locales across the West, extensification has become prohibitively expensive, and many in the focus groups felt that extensification would only be undertaken as a small step in the process of a larger intensification plan. Therefore, the above responses are assumed to constitute the entire choice set facing ranchers under the policy change scenarios. These 3 broad policy change scenarios and their corresponding levels were selected because all of these scenarios and levels of change have been discussed in the public land grazing policy debate that has developed in the last several decades.
Ranchers in the first scenario were asked how they would respond to percent reductions (25%, 50%,100%) in their permitted AUMs (Fig. 3) . In the second scenario, ranchers were asked how they would respond to 3 increases in the grazing fee ($2-$5, $5-$8, and >$8 AUM' increase) over the current level (Fig. 4) . Finally, ranchers were asked how they would respond to the elimination of winter, spring, suriimer, or fall use (Fig. 5 ).
The MANOVA analysis shows that the mean respon e to these questions is significantly different across clusters for all levels of aIi questions, except 1, the response to thsmallest change in the grazing fee (Table 3) .
It is difficult to draw broad conclusions about the data presented in Figures 3, 4 , and 5. In fact, drawing broad conclusions defeats the purpose of this analysis.
Instead, these figures indicate the percentage of individuals in that group that will undertake a given strategy in the face of policy change. Given the characteristics of a particular group of ranchers, their response can then be predicted. This information has direct applicability to economic impact modeling on the regional level by classifying ranchers and quantifying how they will react to policy changes.
With that said, some general conclusions do emerge. First, for a relatively small increase in the federal grazing fee, from $1.35/AUM to $2-$5/AUM, there is no significant difference between clusters (Table 3) . Also, at this small level of change, the large majority of ranchers will continue their operations as is, absorbing the additional cost (Fig. 3) . Another interesting result that emerges concerns selection of the diversification strategy. Across all scenarios and all levels, diversification is the least frequently selected strategy (Fig. 3, 4 , and 5). By encouraging income diversification, the stability of those family ranches dependent on farm or ranch income could be increased in the face of policy uncertainty. In addition, as levels of change increase, the dependent family ranchers and the retired hobbyists select the unknown response more frequently. This degree of uncertainty deserves further examination. Perhaps the choice set does not fully reflect the strategies they face or they may feel they are simply backed into a corner with no hope for recovery in the face of such changes. The latter explanation may hold some merit for the dependent family ranchers because they ranked the SKILLS objective highest of any other group (Table 1) . The SKILLS objective indicates feelings of being trapped in ranching because ranching is the only pro- 
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Conclusions
The groups emerging from this analysis represent a continuum of economic behavior ranging from consumption of ranching as a good to ranching for profit. Ranching for a profit is a difficult concept because even the dependent family and corporate ranchers value the consumption of ranching as a good. This fits with previous results that even large ranchers may act as economic satisficers, producing an income that is satisfactory, enough to pay the bills, while consuming ranching as a good (Smith and Martin 1972 
